Water Treatment Plant (WTP) "X" consists of intake, aerator, pre-sedimentation, coagulation, clearator, filter and reservoir. In the production of drinking water, several problems are encountered that threaten the process. These constraints affect the production target in regard to quality.
I. INTRODUCTION 1
The quality of river water used for raw water is influenced by human activities around it. (Agustiningsih et al, 2012) . The more human activity, the greater the burden of pollutants entering the body (Mahyudin et al., 2015) . Changes in raw water quality can affect the quality of drinking water that is processed and distributed to the community [1] .
To improve water quality, there are many obstacles encountered such as damage to production facilities and 1 Meralda Rose Dewi, Nieke Karnaningroem, and Mas Agus Mardyanto are with Department of Environmental Engineering, Institut Teknologi Sepuluh Nopember, Indonesia. Email: meraldard@gmail.com; n.karnaningroem@gmail.com; mardyanto@enviro.its.ac.id. risk factors that threaten the sustainability of production. To anticipate and minimize the risk of process failure, it is necessary to apply a standard and a strategy so that production targets can be achieved both in quality and quantity. Water quality standards are created to maintain and protect public health as consumers. To achieve this standardization, a comprehensive control and supervision of the drinking water production process is needed, namely using the HACCP method [2] .
Hazard Analysis Critical Control Point (HACCP) is an analytical method used to identify hazards that may arise in the chain of a production process and establish a control (critical control point) that is focused on prevention in order to minimize the presence of danger or risk [3] .
The benefit of this research is to provide information about risks and ways to deal with hazards that threaten water quality. Its output is in the form of recommendations for the application of HACCP to ensure the safety of water quality so that consumer trust could increases and also guarantees the health of consumers. For those reasons, it is necessary to conduct a study of drinking water production using the HACCP method in Water Treatmen Plant cause it can identify the danger points that occur in a process until it become products that are ready to be consumed, and the production target could be achieved in quality, quantity and continuity.
The scope of this study is evaluation focused on the drinking water production system from raw water treatment to the final product without its distribution system, the aspects used in this study are the technical aspects of each water treatment unit and human resources.
II. LITERATURE REVIEW

A. Raw Water Source
Water sources are water which are above and below the surface of the land, including aquifers, springs, rivers, swamps, lakes, situ, reservoirs, and estuaries (PP No. 82 of 2001). Based on PerMenPU No. 27 of 2016 that raw water for household drinking water is water originating from surface water sources, ground water, rainwater and sea water that meet certain quality standards as raw water for drinking water. 
B. Characteristics of Drinking Water
According to the Minister of Health in Regulation No. 492 of 2010 that drinking water is safe for health if it meets physical, microbiological, chemical and radioactive requirements. The problem of water quality arises from several properties of water and the content of living things, substances, energies and other components present in the water. Drinking water quality is influenced by raw water quality because raw water quality determines the process in a Drinking Water Treatment Plant [4] .
1) Drinking Water Pollution
The presence of matter which results in water not meeting the quality standard and cannot be used normally is called water pollution [5] . According to Government Regulation No. 20 of 1990 concerning Water Pollution Control that water pollution is defined as the entry of living things, substances, energy, and / or other components into water by human activities so that the water quality drops to a certain level which causes water no longer function according to its designation.
2) Drinking Water Quality Parameters
Based on Minister of Health Regulation No. 492 of 2010, drinking water is safe for health if it meets physical, microbiological, chemical and radioactive requirements according to the required parameters and additional parameters. Required parameters are drinking water quality requirements that must be followed and adhered to by all drinking water factory. As for additional parameters, the regional government can set additional parameters in accordance with the conditions of the quality of the environment in each area. The parameters of drinking water quality regarding drinking water quality standards consist of mandatory parameters listed in the Minister of Health Regulation No.492 of 2010 can be seen in Table 1 . The parameters found in Minister of Health Regulation No.492 of 2010 consist of microbiological parameters, physical parameters and chemical parameters. But in this study only the turbidity, e coli and organic matter parameters will be seen. This is adjusted to the conditions of the raw water source.
Turbidity can indicate the condition of sediment in water and the tendency of water to spread light [6] . Organic substances in water can affect changes in physical properties of water, especially the appearance of color, taste, and turbidity (Sutrisno, 2006) . Microbiological examination focused on examining the presence of Coliform bacterial pathogens originating from faeces, which is E. Coli. E. Coli bacteria in water comes from contamination of animal and human faeces [7] . E. Coli is most widely used as an indicator of sanitation because water contaminated with fecal bacteria could cause diseases so it is not suitable for consumption [8] .
C. Drinking Water Treatment Process in WTP
In addition to raw water, the quality of drinking water is also influenced by the processing carried out in WTP [4] . Basically the methods used for water treatment from various sources and for various purposes are distinguished as physical processing (operating units), chemical processing (unit processing) and biological processing [9] . The processing process in this study is the intake, aerator, pre-sedimentation, coagulation, clearator, filter and reservoir.
D. Hazard Analysis Critical Control Point
Hazard Analysis Critical Control Point or commonly called HACCP is a quality assurance system that is based on the awareness that hazards will arise at various points or stages of production so that control measures can be taken to control and minimize the occurrence of these hazards. The main key to HACCP is in anticipating hazards and identifying monitoring points that prioritize preventive actions rather than relying on final product testing [10] .
HACCP must be carried out on a systematic scientific basis to ensure the quality of a product is safe from physical, chemical and microbiological hazards [11] . The application of HACCP needs to be implemented in flexible way, where appropriate changes are adjusted to take into account the nature and size of the operation [2] .
1) Principle of HACCP
Based on BSN (1998), the application of HACCP principles consists of tasks or stages as follows:
a. Principle 1: Hazard analysis Hazard Analysis is carried out when a process is in progress, which are analysis of raw materials and each process in the production chain. The danger was significant if it can be harmful to consumers. According to Sudarmaji (2015) , Hazards are all aspects from the production chain that are unacceptable because they could cause problems that can affect the quality of product. b. Principle 2: Identification of CCP (Critical Control Point) CCP is an important step to prevent or eradicate the hazards. So the CCP related to the hazards of control measures which can be applied to achieve a safe point. According to [12] , critical control points can be carried out in terms of raw materials, locations, procedures or processing. To identify the CCP, the entire production chain can be assessed using the fishbone and failure mode and effect analysis methods. c. Principle 3 : Establish critical limits for each CCP Critical limits are safety limits that must be fulfilled for each control measure carried out in the CCP step. Critical limits are the criteria that distinguish between safety and the possibility of being unsafe. Determination of critical limits based on legislation, safety standards, and values that have been scientifically tested. d. Principle 4 : Establish a monitoring system
Monitoring is the action needed to ensure that the process is controlled and runs within the specified critical limits. Monitoring is carried out through observation. All parties that have responsibility for monitoring must be trained and have a clear understanding. e. Principle 5 : Establish corrective actions Corrective actions must be properly defined to ensure the CCP that are out of control can be controlled and further deviations can be prevented.
This principle must be carried out continuously, meaning that it does not stop after one stage of analysis is carried out and the hazard must be resolved until the end [13] .
2) Advantages of HACCP
Some of the benefits that can be obtained by the government, agencies and consumers from the application of HACCP [12] : a) Can be applied to all aspects of processing, including biological, chemical and physical hazards at every stage of the production chain, from raw materials to final products. b) Provide alternative activities that can be done to prevent the occurrence of danger before reaching consumers. c) HACCP as a complementary system of inspection by the government so that supervision could be optimal. d) Can minimize health risks related to consumption. e) Can increase consumer trust in safety of the results. f) Can save production and operational costs, improve product quality and reduce defects in products [14] .
III. METHODOLOGY
This study includes literature studies from various literature, journals, and articles. In addition, field studies were also conducted to determine the existing conditions of the processing system by carrying out monitoring and interviews with the internal parties of WTP regarding the production process. In this study, which examined is a problem in the processing is the process of intake, aerator, prasedimentasi, coagulation, clearator, filter and reservoir. Laboratory analysis was carried out as a preliminary study of the initial characteristics of water in each unit in the WTP. Water quality research is carried out for 5 days during the operational hours of WTP. The sampling point is the intake and outlet of each unit in WTP. The parameters tested in this study were turbidity, organic matter and E. coli. Turbidity analysis was carried out using a turbidimeter. Analysis of organic matter was carried out using the permanganate titration method SNI 06-6989.22-2004. Analysis of E. coli was carried out by multi-tube fermentation method.
In addition to the primary data above, secondary data is also needed as a comparison and additional information. Secondary data is data about the performance of the production process of each processing unit that is obtained from relevant sources that the results can be accounted for, such as water quality data were tested by WTP, processing flow diagram, data on raw water and organizational structure. After obtaining primary and secondary data that supports the technical and environmental aspects of the study of this method, data cultivation can be done as a consideration in determining the critical control points and controls on the HACCP plan..
IV. RESULT AND DISCUSSION
A. Existing Conditions of WTP "X"
In this study, there were 7 sampling points which were taken from each outlet unit in WTP "X" which are intake, aerator, pre-sedimentation, coagulation, clearator, filter and reservoir outlets. The WTP "X" processing discharge is 2200 L/sec. The raw water used comes from the River.
1) Analysis of Turbidity
Based on Minister of Health Regulation No. 492 of 2010 concerning Drinking Water Quality Requirements, turbidity is a physical parameter of drinking water quality with a maximum limit of 5 NTU. Turbidity analysis was carried out using a turbidimeter. The results of the analysis can be seen in Table 2 . Based on the results of the sampling, the turbidity of raw water at the intake fluctuated with the lowest turbidity of 82 NTU and the highest at 395 NTU. The turbidity of raw water at the intake is quite high because of the rain which causes the river's water debit to be large so that there is a sediment that goes dissolved. Turbidity in the aerator also fluctuates with the result that turbidity is higher than raw water due to the aeration process. According to [15] , that turbidity in the aeration unit does not decrease because aeration does not function to decreasing the turbidity but to increase oxygen dissolved in water. Turbidity in prasedimentationuntil the reservoir fluctuates and the final The 1 st International Conference on Business and Management of Technology (IConBMT) August 3rd 2019, Institut Teknologi Sepuluh Nopember, Surabaya, Indonesia production of drinking water for five days has met the quality standard.
This are the results of calculating efficiency for turbidity parameters using the formula: From the table above it is known that turbidity removal of prasedimentation units tends to fluctuate in the range of 27% to 57%. According to Metcalf-Eddy, the design criteria for turbidity efficiency in prasedimentation processing are 65-70%. This shows that prasedimentationhas not run optimally. According to [16] , that the design criteria for filter efficiency with the type of Rapid Sand Filter is 90-98%. Judging from the results of the above calculations, the filter performance is not optimal even though the effluent that comes out has met the quality standard. This can be affected by the washing of media or media that have never been replaced.
2) Analysis of Organic Matter
Allowance of organic matter in the process of WTP processing occurs in the process of aeration, coagulation and disinfection [17] . This analysis is carried out using the principle of titration to obtain the permanganate value. The results of the analysis can be seen in Based on Minister of Health Regulation No. 492 of 2010 concerning Drinking Water Quality Requirements, the quality standard for organic matter is 10 mg/L. Based on the results of the above analysis, there are final production results exceeding the quality standard, 11.4 mg/L and 12 mg/L. This is also supported by an increasing turbidity on the same day. So, the hypothesis of this event is due to the existence of rain on a fairly long and also the aerator in the WTP does not work optimally.
3) Analysis of E. Coli
The disinfection process used by this WTP is chlorination. Chlorination is the application of chlorine gas to water. E. Coli analysis was carried out by multi-tube fermentation method based on Standard Methods. The results of the analysis can be seen in Table 6 . The results obtained from the test are that processed water has met the quality standards of Minister of Health Regulation No. 492 of 2010 concerning Drinking Water Quality Requirements that is 0. Although it is known that there are sufficiently high fluctuations in the prasedimentationunit, filtration and disinfection units can reduce these bacteria.
B. Principle 1: Hazard analysis
Hazard analysis is obtained from field observations of the system and processing units regarding each of the factors that cause the processing unit not to run optimally and treated water has the risk of not meeting the Minister of Health Regulation No. 492 of 2010 concerning the Quality of Drinking Water. Apart from observation, this was obtained based on the results of laboratory analysis and the results of the questionnaire as well as interviews with professional judgment, namely the production manager, supervisor, quality control staff, and operator.
Risk and hazard analysis in the production process chain can be carried out using the FMEA method to obtain control priorities. FMEA can be used to find the biggest risk that causes the decline in production water quality [17] . Types of failure that have significant and high-risk effects are included as critical control points. Significant and high-risk influences here are indicated by the acquisition of a score above 20. The value of 1 is not used because it indicates that failure never occurs so the risk of danger does not have the potential to emerge. While values above 20 indicate failure can disrupt the production process so that it affects the characteristics or quality of production The 1 st International Conference on Business and Management of Technology (IConBMT) August 3rd 2019, Institut Teknologi Sepuluh Nopember, Surabaya, Indonesia directly, such as the content of organic matter and turbidity that exceeds the quality standard [18] .
The following are the types of failures and their identified hazards: 1. The lack of training regarding drinking water quality management system in accordance with SNI 01-4852-1998 which can cause system failure due to human resources as the processing executor does not understand well the management of drinking water quality. 2. There is no strainer in the water withdrawal pipe from the intake to the raw water pump, so the macrodebric waste particles that pass through coarse filtration or the barscreen can enter until the processing unit. 3. Gradient Speed in the flocculation process exceeds the design criteria so that it poses a danger that floc is not formed optimally and precipitation cannot occur. 4. The filter media has never been replaced so that it can cause danger, such as turbidity and organic matter will not drop. 5. The gas transfer speed at the existing condition of the aerator unit is insufficient and does not comply with the design criteria. Hazards that can arise from such failures are organic substances in the water can not be decomposed completely and can trigger Trihalometan in the disinfection process. 6. Reynold numbers and froude numbers of prasedimentationunits of existing conditions do not match the existing design criteria. So that the flow in the prasedimentationunit is turbulent and danger can arise, which the efficiency of removal of turbidity won't be optimal. 7. The absence of a backup pump in the WTP will affect the quality, quantity and continuity of water in the event of damage or maintenance. 8. Water quality testing is not carried out in all outlet units so that the danger that can arise is the efficiency of removal of organic substances after the aeration process cannot be known and the quality can be disrupted. 9. Not implementing the jar test routinely so that the hazards that can arise is chemicals dosage are not optimum so that floc will not be formed optimally, and turbidity also organic substances can not be dropped. 10. The workers incomprehension regarding the operational unit according to ISO9001 derivative will have a major impact on treatment processes that affect water quality. The quality of product can be decreased if there is a procedure or process that is not implemented properly by the workers. 11. Drainage of prasedimentation which is not in accordance with the type of unit. Drainage of prasedimentation which should use a scrapper, but using manual methods due to damaged scrapper conditions will cause the mud to not be wasted optimally.
12. Raw water discharge in WTPs has fluctuations which are largely influenced by the season. As a result of the fluctuating raw water discharge can affect the optimal stay time of a unit. If the detention time is not optimal, it will affect the effectiveness of processing and the quality of water produced. 13. The detention time of prasedimentation which is not in accordance with the conditions of the discharge that enters the treatment will result in not optimal deposition in the pre-sedimentation unit so as not to reduce turbidity.
C. Principles 2 and 3: Determination of Critical Control Points and Critical Limits
A critical control point or also called a Critical Control Point (CCP) is a point, procedure or step that has been missed from control resulting in the emergence of risks to drinking water security [19] .
Critical limit is a value or criterion that separates between acceptable conditions and those that cannot be accepted for each critical control point. Critical limits are set to ensure that critical control points can be controlled properly [19] . Critical limits must not be violated or exceeded to avoid loss of control in an effort to repair. Determination of critical limits based on legislation, safety standards, and values that have been scientifically tested [12] .
Based on the existing hazards and applicable rules, the critical control points and critical limits can be determined which can be seen in Table 7 .
D. Principles 4 and 5: Determination of Monitoring and Corrective Action Systems
In the final stage the HACCP method, there are principle 4 and 5. Principle 4 is the determination of the monitoring system. Based on SNI 01-14852-1998, monitoring is scheduled observation activities of each critical control point compared to the critical limit. Monitoring procedures serve to ensure critical control points in controlled conditions and prevent failures from occurring. If the results of monitoring the CCP show a tendency to lose control (failure) then the process can be adjusted with monitoring. Monitoring must be carried out by people who are knowledgeable and authorized to carry out the necessary corrective actions.
Principle 5 is the determination of corrective actions for each hazard identified by failure. Corrective actions are carried out to deal with existing hazards or failures so that they do not reach consumers and become a dangerous condition for consumers' health [19] . The determination of the monitoring system can be seen in Table 8 .
Here are corrective actions that can be implemented for each type of failure: 1. Held a training about drinking water quality management systems that are in accordance with SNI 01-4852-1998 every once a year followed by all staff of the WTP. 2. Installation of strainer on the water collection pipe so that the waste does not enter the processing unit and also cleaning the screen and balancing wells every two hours. 3. Replacement of filter media every 3 years or when the media has saturated which is characterized by water quality exceeding the quality standard. 4. Addition of diffusion aerator. 5. The detention time must match the incoming debit and design criteria and drain the pre-sedimentation unit routinely and optimally. 6. Add a backup pump 7. Implementation of testing of organic substances on the aerator effluent regularly every two hours.
8. The implementation of the jar test is conducted every two hours. 9. Add training for staff/workers along with competency tests about unit operations and water quality. 10. Repairing the scraper so that the depletion of presedimentation is optimal. 11. Optimalize the pump and valve setting. 12. The detention time in accordance with debit processing, and still in the range of design criteria that is 1-3 hours, also performed with the optimal depletion. Processing discharge must be in accordance with the unit's design capacity. 
V. CONCLUSION
From the results of the research and analysis carried out, it can be concluded as follows: 1. Evaluation of the existing condition in WTP "X", which can be reviewed using HACCP management plan, are that the quality of raw water does not meet the water quality standard for class II in PP No. 82 of 2001, organic matter in reservoir outlet does not meet the quality standards of Minister of Health Regulation No. 492 of 2010, turbidity in clearator outlet does not meet the regulation in WTP "X", no strainer on the intake pipe, no spare pump, the speed gradient in the flocculation process is not in accordance with the design criteria, the gas transfer speed is not optimal, does not routinely carry out a jar test and does not replace the filter media. 2. The water quality management plan using the HACCP method that can be applied to the production and human resource systems in the WTP "X" are focused on improving the performance of water treatment units, discharge in processing must be in accordance with the unit capacity, there must be modifications on flocculation and aeration process in order to make the processing runs optimally, and increasing the workers' insights regarding water quality with training according to SNI 01-4852-1998.
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